Flooding is one of the most devastating natural disasters in the world with 10 huge damages, and flood forecasting is one of the flood mitigation measurements. 
lumped watershed hydrological model is still the most widely used model, the 13 distributed hydrological model has the potential to improve watershed flood 14 forecasting capability. Distributed hydrological model has been successfully used in 15 small watershed flood forecasting, but there are still challenges for the application in 16 large watershed, one of them is the model's spatial resolution effect. To cope with this 17 challenge, two efforts could be made, one is to improve the model's computation 18 efficiency in large watershed, another is implementing the model on high performance 19 supercomputer. By employing Liuxihe Model, a physically based distributed 20 hydrological model, this study sets up a distributed hydrological model for the flood 21 forecasting of Liujiang River Basin in southern China that is a large watershed. 22 Terrain data including DEM, soil type and land use type are downloaded from the 23 website freely, and the model structure with a high resolution of 200m*200m grid cell 24 is set up. The initial model parameters are derived from the terrain property data, and 25 then optimized by using the PSO algorithm, the model is used to simulate 29 observed 26 flood events. It has been found that by dividing the river channels into virtual channel 27 sections and assuming the cross section shapes as trapezoid, the Liuxihe Model 28 largely increases computation efficiency while keeping good model performance, thus 29 making it applicable in larger watersheds. This study also finds that parameter 30 Hydrol. Earth Syst. Sci. Discuss., doi:10.5194/hess-2016-489, 2016 Manuscript under review for journal Hydrol. Earth Syst. Sci. 
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Flooding is one of the most devastating natural disasters in the world, and huge 45 damages has been caused (Krzmm, 1992 , Kuniyoshi, 1992 , Chen, 1995 , EEA, 2010 . 46 Flood forecasting is one of the most widely used flood mitigation measurements, and 47 watershed hydrological model is the major tool for flood forecasting. Currently the 48 most popular hydrological model for watershed flood forecasting is still the so-called 49 lumped model (Refsgaard et. al., 1996) , which averages the terrain property and 50 precipitation over the watershed, so do the model parameters. Hundreds of lumped 51 models have been proposed and widely used, such as the Sacramento model proposed 52 by Burnash et. al. (1995) , the Tank model proposed by Sugawara et. al. (1995) , the 53 Xinanjiang model proposed by Zhao (1977) , and the ARNO model proposed by 54 Todini (1996) , only naming a few among others. It is widely accepted that the 55 precipitation for driving the watershed hydrological processes is usually unevenly 56 distributed over the watershed, particularly for the large watershed, so the lumped 57 model could not easily forecast the watershed flooding of large watersheds. The blueprint of distributed hydrological model is regarded to be proposed by Freeze 85 and Harlan (1969), the first distributed hydrological model was the SHE model 86 proposed by Abbott et. al. (1986a Abbott et. al. ( , 1986b information of these flood events is listed in Table 1 . 32.5%, 0.1%, 13.7%, 0.1%, 0.2%, 0.3% and 4% of the total drainage area respectively. makes it has the potential to be used in large watershed flood forecasting, so in this 301 study, the Liuxihe model is employed to study the LRB's flood forecasting. To estimate the river channel sizes, 178 virtual nodes were set on the river channel 311 system, and 225 virtual channel sections were formed as shown in Figure 3 . Table 2 The initial values of land use/cover related parameters 330 For the soil related parameters, including the water content at saturation condition, the 331 water content at field condition, the water content at wilting condition, hydraulic 332 conductivity at saturation condition, soil thickness and soil porosity characteristics 333 coefficient b. Based on past modeling experiences and references (Zaradny, 1993, 334 Anderson et al., 1996), a value of 2.5 is set to b for all soil type, and the water content 335 at wilting condition is set to be 30% of the water content at saturation condition. The 336 soil thickness is estimated based on local experiences and listed in Table 3 Parameters of the models with 500m*500m and 1000m*1000m resolution are 425 optimized with PSO algorithm by using the same flood event data, and listed in Table   426 6. From the results it could be seen that some parameters are significantly different Table 6 Optimized parameters with different model spatial resolution 
